Abstract. Measurements of CMB anisotropy and, more recently, polarization have played a very important role in allowing precise determination of various parameters of the 'standard' cosmological model. The expectation of the paradigm of inflation and the generic prediction of the simplest realization of inflationary scenario in the early Universe have also been established -'acausally' correlated initial perturbations in a flat, statistically isotropic Universe, adiabatic nature of primordial density perturbations. Direct evidence for gravitational instability mechanism for structure formation from primordial perturbations has been established. In the next decade, future experiments promise to strengthen these deductions and uncover the remaining crucial signature of inflation -the primordial gravitational wave background.
Introduction
The transition to precision cosmology has been spearheaded by measurements of CMB anisotropy and, more recently, polarization. Our understanding of cosmology and structure formation necessarily depends on the relatively unexplored physics of the early Universe that provides the stage for scenarios of inflation (or related alternatives). The CMB anisotropy and polarization contain information about the hypothesized nature of random primordial/initial metric perturbations -(Gaussian) statistics, (nearly scale invariant) power spectrum, (largely) adiabatic vs. iso-curvature and (largely) scalar vs. tensor component. The 'default' settings in bracket are motivated by inflation. Estimation of cosmological parameters implicitly depends on the assumed values of the initial conditions, or, explicitly on the scenario of generation of initial perturbations [1] . Besides precise determination of various parameters of the 'standard' cosmological model, observations have also established some important basic tenets of cosmology and structure formation in the Universe -'acausally' correlated initial perturbations, adiabatic nature of primordial density perturbations, gravitational instability as the mechanism for structure formation. We have inferred a spatially flat Universe where structures form by the Tarun Souradeep gravitational evolution of nearly scale invariant, adiabatic perturbations in nonbaryonic cold dark matter which is sub-dominant to a form dark energy that does not cluster (on astrophysical scales).
The signature of primordial perturbations on super-horizon scales at decoupling in the CMB anisotropy and polarization are the most definite evidence for new physics (eg., inflation) in the early Universe that needs to be uncovered. We briefly review the observables from the CMB sky and importance to understanding cosmology in §2. The article briefly summarizes the recent estimates of the cosmological parameters and highlight the success of recent cosmological observations in establishing some of the fundamental tenets of cosmology and structure:
• Primordial perturbations from inflation ( §3); • Gravitational instability mechanism for structure formation ( §4); • Statistical isotropy of the Universe ( §5).
At this time, the attention of the community is largely focused on estimating the cosmological parameters. The next decade would see increasing efforts to observationally test fundamental tenets of the cosmological model using the CMB anisotropy and polarization measurements (and related LSS observations, galaxy survey, gravitational lensing, etc.).
CMB observations and cosmological parameters
The angular power spectra of the cosmic microwave background temperature fluctuations (C ) have become invaluable observables for constraining cosmological models. The position and amplitude of the peaks and dips of C are sensitive to important cosmological parameters, such as, the relative density of matter (Ω 0 ), cosmological constant (Ω Λ ), baryon content (Ω B ), Hubble constant (H 0 ) and deviation from flatness (curvature) (Ω K ).
The angular spectrum of CMB temperature fluctuations has been measured with high precision on large angular scales ( < 800) by the WMAP experiment [2], while smaller angular scales have been probed by ground and balloon-based CMB experiments [3] [4] [5] [6] [7] . These data are broadly consistent with a ΛCDM model in which the Universe is spatially flat and is composed of radiation, baryons, neutrinos and, the exotic, cold dark matter and dark energy. The exquisite measurements by the Wilkinson microwave anisotropy probe (WMAP) mark a successful decade of exciting CMB anisotropy measurements and are considered a milestone because they combine high angular resolution with full sky coverage and extremely stable ambient condition (that control systematics) allowed by a space mission. Figure 1 shows the angular power spectrum of CMB temperature fluctuations obtained from the first year of WMAP data [8] . The third year of WMAP observations have also included CMB polarization results. The WMAP results are of excellent quality and show robustness to different analysis methods [9] .
One of the firm predictions of this working 'standard' cosmological model is linear polarization pattern (Q and U Stokes parameters) imprinted on the CMB at last scattering surface. Thomson scattering generates CMB polarization anisotropy at
